Opposing effects of Nrf2 and Nrf2-activating compounds on the NLRP3 inflammasome independent of Nrf2-mediated gene expression.
The transcription factor Nrf2 regulates the expression of genes required for protection from xenobiotic and oxidative stress. Under normal conditions Nrf2 is constantly degraded upon ubiquitination, mediated by the Nrf2 inhibitor Keap1. Inflammasomes represent stress-induced protein complexes. They are critically involved in acute and chronic inflammation through caspase-1-mediated activation of pro-inflammatory cytokines. Here, we demonstrate that Nrf2 is a positive regulator of the NLRP3 inflammasome. In contrast, Nrf2-activating compounds, including the anti-inflammatory drug dimethyl fumarate (DMF), inhibit inflammasome activation. Both effects are independent of the transcriptional activity of Nrf2 and, at least in part, not interdependent. On the other hand, NLRP3 inflammasome activation induces a rapid and partly caspase-1- and Keap1-independent degradation of Nrf2. These data argue against a simultaneous activation of both stress-related pathways. Finally, we provide evidence that the cross-regulation of both pathways is controlled by a physical interaction between the Nrf2/Keap1 and NLRP3 complexes.